Mutagenesis of EIAV TAT reveals structural features essential for transcriptional activation and TAR element recognition.
Certain members of the lentivirus subfamily of retroviruses encode unique transcriptional activator (Tat) proteins that modify the transcription complex after binding to the 5' end of nascent viral mRNA. The Tat proteins are modular, containing RNA-binding and activation domains that can be exchanged between different Tat proteins or replaced with heterologous protein fragments. While there is considerable sequence conservation among the divergent Tat proteins, there are also some structural differences that might be informative. For example, a cluster of basic amino acids in HIV-1 Tat is sufficient for RNA binding in vivo and in vitro. The homologous region of EIAV Tat is necessary but not sufficient for recognition of its cognate cis-acting RNA element; the entire C-terminal 26 amino acids of EIAV Tat, including the basic patch, are required. To better understand the structure-function relationships in EIAV Tat, we have generated a battery of expression plasmids encoding insertion, deletion, and missense mutations in the carboxy-terminal region of the tat gene. The plasmids were tested for their ability to trans-activate the EIAV promoter or to trans-inhibit a heterologous Tat protein. A mutation of a glutamine to an arginine in the cluster of basic residues generated a potent trans-dominant inhibitor of both EIAV and HIV-1 Tat, indicating that the mutation abolished RNA binding but did not alter the activation domain. Mutations at the extreme C-terminus of EIAV Tat impaired both RNA binding and activation domain functions, suggesting effects on secondary or tertiary structure.